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{ I 9 9 0 ) m ihRXJf F r a m m { I 9 9 Q ) n m t ^ 

\i . i^jiT {z m ^ ^ ji 0 ^ m m ^ m ^: t i> z t V i> » z 



^§^¥^-502533 (14) 

2 7 --3 2 0»ff|iOI|a»fi»»lfi^m«r^ LT , «e ffi » K 21 
aatl (1988) BJo/Tecbnology 

6 r 397) , MH^mm<!^^^ff>?iim<ommis.!Bimmm 
m ^ M at. iz m m f ^ ^ ^ ^ ^ ^-t i> tz k± , %w 
im*>'yrt < t & i o os) o«aKmdf4cSrX«[F^ii&m 



ahr9;Jtl-1 0000fflSfc»5«500aiT, 

{z\t. miii<r>siL=fmmw^\t^^'^'Si^^)izmmKi:-n^-^m 

rook.4»<1990> Molecular Cton 
ins: A Laboratory Manual. 
Cold Spring Harbor Laborat 

o r y iz mn^ iix i,mm^^m iz X f) mm Ltz . :tu 

=r;c:?i^7^f■^'^iKramer&t!fPrlt^ (1 968) 

Methods in Enzymology 154 
: 3 5 0tC»*J**trV»&-«a9!lfclttr>-C»ffL. Be 
auca«eifctfCaruthers{1981) Te 
trahedron Letters 22:1859<r) 
)J?:?^7|t^$i/Sj£t3j:»3Appi ied Bloayst 
ems 380A DNA^saS(Applied Bi 
osystems B.V., hfaarss«n, N 



e the r I ands) T^^Lft, 5l!JSt«T«fflL<rK 
T<0«««E3ttfr^X$Htt Deutsche Samm 
Jung flip Mikroorsaniamen u 
nd Zellkulturen (DSM), Mas 
cheroder Weg IB, Braunschw 
eiff, Germany *»feA¥"TI6Ti>S. 





r 5- :^ 5 F 




^ It a 






DSN 45S7 


1988^ 5^ 3 B 




p)(e5-8 


9SH 4568 


1998^5^ 3B 
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*^J0 .5-- I jr.<0 « ^ «c (O^ »i H Sr . 2 a « <?> b ^ D 

oHS.ag-^OCPKa ( Popel I * Ch»piaB: lS85-p|.al Cell 

Culalvrts. A PraAtie*] Appraftoh" , R . K . D r xo.nMf . . 34E ) 
^^a.ZS uteerdzytteCK i nlr i Yctru it ,N i sh i nos i r* > J«P«a) 3 

^ y< 9 ^ > , I2eiH irn'Jv.Uff/f f- T S - 8C/ . 0 . 5i ? / f 

laCChu^, (1975>S«i.Sin.P»kfnj 18:6591(OT o - 31 V 5 



tlll¥e-502533 (16) 

■C ^ ^ a - h L ft . ZflfljK £ EPH-HaCI CO *«l lOOffllcO K 

108II . 5399 bp r 9 A £ K 0 > ^ ^ S Sen , N - 
«a.lfc:8e«S*tX**»), 36S5rot-^-(BP3596l7)<^IW 

^ ^ * • 

ntt >tT I BB 0«A* ^ V J. >^ - » ^ u , 

xw? hOjJfU'-.j^a V^JIjfillL^:: : 375 V/ci 

O y< ;k X I « * 90ft/< Fn V V Ifc » ffi U . xu 

J? hn,ifU-v^3 OekeyserA. < 1 9 9 0 ) IB « 

t*»<5^T^o/i<Tbe PliBfc Cell 2:591>. XV 7 hCJ,-tfU 

-torn, a t ft.zM"? h -A-s a ^ 3t . m*i,i vn*ft 

HrCIsA t/^l .d?/^ Pb|rt«88l CSisMA Cheaieal Coapany.St 



touis.Ho,U.S.A.>TGIft: U3^Zf«!ll . pH5 . 8 ^ t| ■> H8 *S 

^. ^ Hg93t r 3 B S. 1/ 3% Pft 2 B > M Sr ZOOajr/*^ 

i^y ^ « o , T y X V - A' it * i * viHibi yim 

{ti««L, <«r3aiS)<^iaiWI*AtfC«ft»itL}t, tt«L 

■ff-yfeti-^fcKSfflF fife E:H« rash iffeS ffSkoo«{ 1962) PhKsioI . 
Plant 15 :473)fc:» U>t: . iE fig « « * Cl <0 i» J8 i: T » U 

W «r * * =Sc . ?fi P.91ic n? L r ti 3* m » ?r * ^ v> MS 

1.51 ««**oi/2 Hs igjetc^ufc. c:iv^.«at±« 



Reporter 1:19]{CJ: ^ tlUS^ ^ ixtzT u K:3A-lztSl->TDNA 

o-»te«as*r*7oeb9 7 ^sJ^jtyhi.^r^^sr-f- i«i384 

-U0eayr2089-2067(Seq.l<?,Ko.J«0»^)or5;t S K 

^vuijso Tjjfu jx 9~<tfaRi2;Tiii«i.fc. rx-;waK 

^Vft/c.mttaS1«l & .tt iiiiSWiKCHcDoaiel ^ {1987) Plant 
NoUeitUr B i o I , Reporter 5 : 380} 7 «[ ^ £ M t » 9 f 

C & tC .fc ^ L . M ffi «: Rei S3 <i> [<1984)G«ne 30 : 

21 1 ] k: <» ^ o h /t- ^ o -c , ' s: '1? u r ? «; 
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>- > ^ LIl^^liJjL??' :^ V fi^-itl:! X 0 ^Vt L tc , NPT 1 1 a tt U 

Hindiri. BaaHJ. Pvul. Pvall 4 ?t P»t I T Jif ft U . »^ V% 

( Altera h« a H>rbond-N^y-7Vi» h)tCj:^itl?^tn/::J: 
•JtC. "Allt«rr BEotLins of DNA'*roha;UJtJA«</N-f 
*J '1 -tf— >'tC± *} RjrboDd * (AncrshtK IntefAKtiqn 
«l PLC ,AiershiK,Uni led K i i)»do») JKt tfj I?" If h ^ A 

(1983) Anal .Bioeieii. 132:6]?:?' m 3» t 5t » iS 351 #{C i 0 



ff^¥B-502533 (16) 
7* cj - r t L t , ti -3 ~ CO r 9 X 5 H 3!r ^» »l« L fcllBi 

bp EcoRI-Hlndllt^-^iJ^^yhSrfi&mL/t:. i^?>r^X5 

Kc?5EJfN±, Seq . Id.No . 2t:: lai! & *t T -5. . 7S > ^• 

- ^ X >- 2^ y *» <b . HlodlUKlftOWaSS' 3fea««t;&«fl; 

«i la T <o J: 5 k: : 

ACCCA + ACCXTCCCG «= ACCCATCCCC 

TCGCT TCCA ACCCC TCCCTACCCC 



DHAE li , ^ < i St: a ?& t' :K L r Ji: j!?' 7t . fifi <0 « 
a '3 ^Ittmm ^iiBii* h 2 T^SiX/ h 'fr =^ u a BWittB 

!7Ma < HPT I imi^izm Lx t . ^ <n ffq (ozn^tit^mmv 

h i> C t ^ ^ ^ tifz , wilJi. a«<?>P<>'-fJK?>:»-«<^ 



mSL^m^ » WMCdeTeloping t/p?) 1 ;^ X ^, « » 
■/ h IH a *? ZOO/i £EPN*NiCnt » X t . Hindi K 
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■ * -^f y ^ HI 1U , 10C««/£ ^ y h - ;V . 30 0»/£ HP, 

1 tr/(f a.4-DSr«T.!t?a»H8»ph«Ki*i'C 1 S « « «t , 

;>tr rt^ ;^ ^ ^ ;< y h Sr . O.ZH 7 > r. h ~ & 200 

^ ^ ^ tli^ ^Z5M8/i ^ y i- y ^ n f^HSmtt LKaraohige 
a t/^ S1tooB( Physiol .Plant 15 . 47B}tZ ^ Ifi M t 



!f^¥B-502533 (17) 

r) ^ ^ ^ aeo.a f£ ^F- <7) # t£ <: -5 T ^ «f U >^ . BHAJi , 10 
--ZDiscQiaii JldjtM-r ^ 9^^^ (Z:^ t>-t ^^DelUporta^C 
(lS83)PUiit Nvl .Biol .Reporter 1 : 193 'r> T H S U . 

2067(Seq.Id.Ho.li»»-9- )<!0 T ^ 5 1« P0E1O8 
HcDosR«ll ^ (I9S7)PUnt ?<ol«ciiUr B i o I . Reporter 5:3B0j 



(H«DonneliJ^.PIJL)ttX[r-''P3ATf£ffifflL.T, ij 
V v' V IB aUtti f; X;^y^l'^tfc:J:^)^9^Un:- MPT 11^ 

tti4KiiLJtawi?57-»> 14* rail s n ai <ia 3 ) . hpth 

$ixrc««JO^ ^23jc (P»9l-H14B-2&Uf P«91-Kl48-ni: , 
y A DHAIi . « D (?>RNAt I* « «: «> t= RNaoet gi * 

,DNA* y r /l-fc aT<0(WI«»« iB^IIi. E«oRI. EeoRV, 

ifindin. Baiifir. PvuK pvani^3<'^iipBti<7>^ % <n I ar 

it « (A.ersha.J It J: 0 « J? ^ n J: a s "Alfc*!! Biol 
tins of BNA''rohavP5.tX|«<>'%>fy'jr^'*f-->3>' 
tcJi ORybond+M'SiO-Jfify h 9VX7r--i&!K»L^- 
&Bff :^ [FeinberB&t^ Vo8eUtein(1983)Anftl .Bioehea.13 



Wcor^J^a K*»fe»»L U84!io EeoRI-Frndin? 9 
;<yhSr«ffit3t, COr^;:^5KOE?l»i. Seg.ld.Ho. 
^Ci£a&KTV1S, />• y K /I - y (« i. tf . 13 4 # g« ) 

i tfo K IE SI L Jt a* (H9g-ni4e-a><^ s^'6r4«'»A*4>. 

ACCCA ACCTTQ gCC * ACCCACGCG 

TCCCT TCCA ACCCC TCGCTCCGC 



» U =0r o Jt A* . PCRit V KPT fl r "/ -fe *^ A, . =^ ^ a S 

r ?Ei»«i:rr«**s fc L-c«m L/C . ^ »-cao*:i^ fi^ n to at 



^^¥B-502533 (18) 

EPH-KCI(80-H KCI.SnH C4CU.IO1.H HEPESJ^ U 0 , 425H V 
h ~ ;W .DR7.Z>t:H)ia t A: , 200m £ EPH-KC I «4» cO *5 1 OOffl 

II » fb L ^: pVEl07»Zfl« F«r * ^ A ^ h *C «R » L- Jt - sVE 
I07li, pTTH8<m287bp<^ gcofiV-EcoRt 7 7 ^ 5^ h (Ep 344 
029 ;Seq. ld,Mo.3) S: r 9 5 K pOE i 08 < Saq . I d . Ho . U 

-i-iCtteiOft #t fc6859hpr 9 A 5 K T #i» i . pVElO? 

asssr o q& - «» r T -^-r >-« itae^ 

f heol at/ Nieot-iant t*bieuii< y> TA29 

^[Birtley<l9S8)J.Hol.BiDl.202:913J*>*>=C:4t) "3 I 18 

« W 3 - K "t i } £ * O [ D« Boer ^, <l983>Proc .HatI . 
Ac»d.S«i .CISA 80:211. i CO r 9 A 5 K <4 , 



r 5 X S K pKT41B<r> EcQRI-Hiad[] I 7 ^ 1^ > h CHirtley 
<1988>#M 3S^ 7* 9 S KpMc5-8{0SH 456e) «0 Ec&RI & 

Sol Uzo li, t ( 1985 )Cenc 3 7 : 3 99 3 3 « K i o op i n f -q u t 

lasto.zK "Ti^-h -/uauf 2ooif/i;^ -r 



^y^m 5 ^ iT) 7 <nm^ . RZ«19-2, RZH19-3. RZH19- 
4, RZH19-5. R2Mig-B, R ZH 19 - 7 a tX RZKl 9 -8 t , - ffi B 

pVEIOTat/ PTTH8W /Jn? >5rE<JoRV-Xb«l7 ^t^;^ b (PTAES- 
<0 «[ «f J* V^ T - ft {1 5i < Si {iJ $ ft /c # a . ^ » L A: 1 400 

|t<ifA*n/v:^fcf:^KL-•CV^!t. pVEl07<?)1fA$K^:a 
tr--c^jao3&>ti, A* A / i ti lEc 



— 18— 



IB «l£ « «=RZH19-3a . ^ « e »l L -C R99« ft <iy 

c?) » T tS t . 53*;<^ ^m^O S 0 L , 53* O <?5 

, 32:^ (6 0!J)^i , NP T 11 T v -fe » « T J!> . 21:*: 

(40l>ttHPTri«6 tt T ft -? . Fl-f-IS * i 0«^*4 , 



242236) ; j!t t/? N. t*b»eu»g 3 TA29at ? <EP34^0ZS) <0 ^ ft - 

?^attrn^~^'-!;>$(|«irT,b»rn8scilte-=?^[H*rlley 

xu^'ho.ifu-i^avea, sit i»«E*H6«pb»|| Sr ^ JL 

0.2H-? y h - /W&l/ 2 irp/ie PPTt « 7 H*hl V U « « 
ffL/i.*^?14att.ESr^5^^h-/I^Sr**<tV^. 2 

PFT^ M -7 Hhi vi [it H (3111 91 I ^Habi ^nmnvf>i> 



^^¥B-502533 (19) 

• HPTIlHIffiiO^ attWai:*; «r . "V* ^ V ^ |?f Jt fc. C 

h»>:6nnj^igSB S 55 15 l» H99iO » ^ K ^ # « L , 

k: as JII I- , pVEIOStl, PTTHa<^ lZ87bp EcoRV-E«oRl 7 ^ 
^s' ^ >- h <EP 3440Z9 ; Se« . I d . Hp . 3 } 4- r 7 5 H pDEU0t?5 
S =a: EeoRI-Slul 7 9 ^ V h (Seg . 1 d . Ko . 4> » ^ "t * 

z t iz Ji 0 m tif<i sezobp r ^ X 5 h -c fc * . pveiobj* . 

T. * /u ^ a t;^ asa ^ * =ct v^ Hsi» m . 

^ «r $ ^ fciS* IS {c ifc^ ;^ ^ ^. y:: . l.5f^,a> 

$BASTA(9ttna : Hoechst AG« , Pr«flkfurt 4« H&ri. 
Cer»any)^ in v i t ro T l« 38 L T fc ^ g U , T . C *l 

^0 a <b 2 . R2H35^1&l^RZH35-i8t ^ iZ W VSi r> if (m 
» M 8 #93 ) . 

» 2 O X h t» itf U 5^ s >-3?» A* A. WE Sr . 2 
PPTiSttf0.2H -7 - h * « -7 ;t:HhI V H « « tC » L . 

>- X h ~- 4- * * . 10«g/2 PPT»»->?tHhl Vn|£IT 
< L . 2 »9/i ??TSlI/ 3 8->^ y%?fl^T^/r^) 
i4arsi»?#u. «v>r. .-tr/j^^y. n » i )t fippr* * * 
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m ff> i % S ^ , R2H34-K ftZH3<-lZ^t £f RiK34"14€- 3 f, C 

nm-^ if f;: (mmm & mm) . 

it tt W 7 i3r>R2H34-l , fiZH34-U. RZH35-I&t^ 

R2N35-i8i^aa£rtf m^^mtcn» ikiiM 

(Merck. D»r«st»dt. Ge f ntny )S0i9a CP ii^ U t' — 11 tT 

a y K (PVPP) 5«ji:-»fc. x•y-^yF;^7«*t*. MtB 
«t«79E(ZS>N Trf8-HCl pa7.5.1«H H« , - EOTA : X ^ U- >■ 5/ T 

7 rt' it- U K iPHSF . 0 .3>9/«£ h - it' 

-CB^L^t. ttffiWfe, -f i7 o fc ;r - >f « "fJ , leOOQrp. 

-HCI pH7.5. l«W Hfti-EDTA)^^ !OfS # t A: . «? U 7t 

I* m 12At ftd . UK PPT*7)TE 25/ * * t^) 1 « ^ , Zb« T ^ 

- >* W r 6 C i: a A ^ . Hiiidin»<a<0 

3 m iz^n^t-t i rci>h iz mm \. . fi^i^^ tj- 

a ?f ^ U ^ ^ -e . HZM34-1 , RZH34-12& Z/aZH 

H99a5fe*'»^«O^E»Tttl»L. MUX Ufc . RZH35 

<i> (SI W L ^ ar35* « 5 -J^ , l«* <48IHAPATT -/ -fe ^ T 
»ttT*>-J«:*«. 19* (54|)« PATPIl i± r #> ^ - FIT^ 

llZH34-t)!l» f^m^LiZ Sr34* 9 ^» , i9* (SB J) *i PAT 7 v 
* f T »tt tr A *) , 15* (44J) IS PAT»iS T A ^ . FJ^ 



^^¥8-502533 (20) 

A (QOne i ,0 .OZiiCi /x; ; KEH Research Pradue ts . DUPO 
HT«KiT»in8ton,D«k««>rc.USA)Zju iik: t 3t . KfUm-^ 

n t B^'CTZG^ ^ y ^ ^ ^ - h L . mmmm^nr^Tji^ 

Jtt/MH.0fl<?3 3«2a'^«l(25J NHOmftLfc. *-h7 
9 7 ^ - (XAR-5 Kodtk fil»>t-'ift;&»*t6C tti 

D « I u<7) jLmi^)5:^^yhmmi^mmm i %mm t u as 

i 0 an U «: . RZH34-K RZH35-1 A t^RZH35-18*± . ^ < 

« ^ « * S ^i: 7i» ^ ^t: , RZHS4-12a t^RZ«34-l4« . M 

RZ«34-l. RZH34-12. RZH34-14, RZH35 - 12i RZH35- ISii: . 
¥ > fr A* ^. , RZM35* 1& t/RZH35-18{i . * ^ O y ^ 

g tfc ffll 9 : 86 a M ^ a a s L E g E fife ; » A CIIHA ^ 

HCi. I. Oar/ J? -f- r ^ y -\^Cl, Z.^at/l 2.4-D, 30»/£ 
^lfZ.^9/l Ph?t*«al .pH5.8€r « o ytffl «w2N63a « [NS^MK 
(Chii4., IS75. l^i:>]tea!lU. 27-cr L. A: . 

/UA*l3-45arSfelP*lK:KiOE»A»«?.&*LA:, -»:<pri 

■tl- i t* . 0.5i»/i a ^ St . 0.5tB/« fcf U K 4r V 
"lfC£. S ^--KC*. 2.0ff/£ * -ff- £ ^ » (V i t»« i 

n B3s»y.DifeoK 1 .0«#/< 2.4-8. 0.5»j/£ B-'^J^yjUT 

5 y r y y , 20f/i litt . so?/£ v /m* h - vPist z .o^/i 

Phrtieel .pH5.8{t m -7 Nd7N»ifi <KS ^ift ;Chu^ .1975,^ 

jttfti«f«LT:3'-4aiisa. E^^^-^r^u^s-j^^ieaia 
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V, mm {Zix:)vni^it> h 3 . c <^ t^mn^ v mm 
m^m^Ltz, is:vv-c. ;^ x 7 ? > >- ^ €r EPff-Kcnr 2 

#'^^ji.'<^ hfclli. 1 00- 200 ju 1 EPK-KCl* tf> * ^V- X 7 ^ 
^J'^ >- M«7l50-aOO«g1&tt{l L/C . r 9 A 5 KDKA, S4« 
p8Bnodl^US!ndni$t< UEeoaiT It f« ft U pDEUO<?) 

10— EOjm f $r A v hfel^MtA:, pDEllOii 4aa3bpr 

DMA*. a8^aT*^^l"*(ffl*/^^77^^-?<>■^•t-r>"^Jt 

y ^t^£ Jit *H67JS ie€-;*/PA79r^i'htiRJ!HI 

4 a ^ , 16/88!^ I3f £0 ^ /BS U y T T . T ^ <0 



^^¥6-502533 (21) 

Ji-Cft 2 - 3 SSIfBIIttf^m* L 3t . «?>a . aift t :t PPT-W 
tt* /P:^ . 5»?/^ PPT* la -0 yS:a«JW^ift aNBHZS [0.5 

3 ^ >- , 0.5f»/i try H^i^>'-HC£. l.QMt/i 
^T3>'-fiCi, ZSSMf/£ r X M -f- >" IB , l74«*/£ r /l^ ^ 

X. :^ . 7.0i?/J rfx y V , l,o«j/i o--^ J* I- :^BeK(NAA) 

. 5.0«g/£ J& * f- >- . 20#/l |Rt»3tl^2.0*/« Pityl«sel 

«rM -3 !^cNe«m (Chu<^ ;i97s. m B I. ^ . w ^ m I 

m M ±^ ^ -t . f?C T 0.5»9/£ -n-^-^-pj, 0.5aj/£ g 
H =^ -KCi?. l.0«?/£ -fr5>--HC£. l.Of/i ;* 5 / 

% V $: ^ l^K8itlfi<Chii^ . 1975, ^ Jb) fC 9 U ^ . C 

S L /w , 

JiieoZHS, HS7, H8HZ5a * /P * ^ 4 ^ «6i« ta 
<r) 19 ^ {;i . Japifi Tabieeo tac.PUni Breedfint and C«n«t 
ies Reaetreh libora t orr ,7D0 I i g K8b i b«r a ,Toir od a , I •« ta . 
Shizuoki 438«JAPANA' 4>ag(€Slti^ , . 

81 L 3 > a Si s- . 4 t . cjc v^-c 2 £/h»te 



«ti&-r « ^S-CBASTA{fi j«!Siil)£r(aff L ^ , 2 3|e ^ ft ft 

jilAt/ffag) 4 *^ in vitrolfr ir. Pvu 1 1 T ifc L 7t » » ^ 
/ APNA^pDEllOT r n - rt3tir^f>'^N'< ruj^-^Hf- 

»^ VI T , ass-bjLT,^ ^^aec^o»irsr#tj pObiio? 9 

^ifcai 1 i»tt[«2»L lX4g>>jfggfeML?^.>hr>:&P3> 

«fll«2<?)h'5rtna 0« IE«|«cHS9-H148-ia tXSSEtt 
iw! 4 O h ^ n 3 5';BKiea*P*91-H148-E«^»k«- , ^ 

/P ^ - (ATsnee^ff:) Plant Genetic S y s t c ti s . N . V . 3^ H jjl « "C 



^ -r a » ^ * -r S t * i fb a i . 

IF^AoTVN?::. l!EB{i,i^rH3lr^OFiat/F25e«tt 
Putt* X ^^f>: , CK»?>*?5K«<^*^t4, 

») 3 JIM 1 t« ^1 T VI * > 
^C i: 0 S i *t T V* . 



3 . a a y b P448ET » £^ 421 U *^ ^ ^ t o t i: 
M5^^-C<i> « ^ ^ a 63— lOOf-r #j -3 . i0 K l£ fft L r v> ^ 
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<1) ^M^^tt-^t* 



?f ^¥B-501i53a (22) 

tf > O ifc ti , aAta (5^^ ia<2^««J< i^^T^/KO-frliOS 

5»ed«cor and Coehraii < 1 367) "Sta 1 1 9 t i i Heihods" , lova 
State ITBiversitr P r bs s , Ate s . I o at , U ,S . A . J J: 0 ift % 

j^it t -at Lft . 
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2000Ar/h« 


mm 9^23a 
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4 


79 
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0 
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4 
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38 


38 


11 
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0,20 
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P400g 
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18 


S 
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2.00 
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72/100 
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88 
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30 
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63/100 
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47 


22 
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0.19 


n.3. 


PiiBl 


42/lOC 
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34 


30 


0 


4 


0 


3.18 


n. B. 


P4310 


84/10( 


5 


S2 


50 


7 


24 
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4.48 


p<0.05 
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39 
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TCCCCCCm CSGTCATSAC GGTGAAAACC TCTGACACAT CCAGCTCCCS 50 

GAGACGGXCA CAGCTTCTCT GTAAGCGGAT CCCGCGACCA GACAACCCCG ICSO 

TCAGGGCGCG TCAGCGGCTC ITCGCGGGTG TCGGGGCTGC CTIAACTATO ISO 

CGCCATCAGA GCAGATTGTA CTCAGAGTGC ACCASTaTGCS GTCfTGAAATA 300 

CCGCACAGAT GCGTAACGAG AAXATXCCCC AtCAGGCGCC ATTCGCCATT 250 

CAGGCTOCCC AACrCTTCCC AAGCGCGATC CGTGCGGGCC TCTTCGCTAT 300 

TACSCCAGCT GCCCAAACGG GGATGTGCTG CAAGGCGATT AAGTTGGGTA 3 50 

ACGCCAGGGT TircCCACTC ACGACGTTGT AAAACGACGC CCA5TGAATT 4 00 

CGAGCTCGGT ACCCGGGGAT CCTCTAGAGT CGACCTGCAG CCATGCAAGC 4 50 

TCCTACGCAG CAGGTCTCAT CAAGACGATC TACCCCAGTA ACAATCTCCA "500 

CGAGATCAAA TACCTtCCCA AGAAGGXTAA AGATCCAGTC AAAAGATTCA 530 

CGACTAATTG CATCAAGAAC ACAGAGAAAG ACATArTTCT CAAGATCAGA 600 

AGTACTATTC CACTATSOAC GATTCAAGGC TTGCT^CATA AACCAAGGCA €50 

AGTAATAGAC ATTCCACTCT C7AXAAAGGT AGTTCCrrACT GAATCTAASG 700 

CCATCCATGG AGTCTAAOAT TCAAATCGAG GATCTAACAC AACTCGCCGT 750 

GAAGACTGGC GAACAGTTCA TACAGAGTCT TTTACGACTC AATGACAAGA 500 

AGAAAATCTT CGTCAACATG GTGGAGCACG ACACTCTTGGT CTA CtCCAA A S50 

AATGTCAAAG ATACAGTCTC ACAACACCAA AGGGCTATTG AGACTTTTCA 900 

ACAAACGATA ATTTCGGGAA ACCTCCTCCG ATTCCATTGC CCACCTATCT 950 

CTCACTTCAT CGAAAGSACA GTAOAAAAGG AAOGTOaCTC CIACAAATGC 1000 

CATCATTGCG ATAAAGOAAA OTCTATCA-rT CAAGATGCCX CTGCCGACAG IDSO 

TGSTCCCAAA GATCCACCCC CACCCACGAG CAGCATCGTO GAAAAAGAAG 1100 

ACCTTCCAAC CACCTCTTCA AAGCAACTGG ATTGATGTGA CATCTCCACT 1150 

CACCTAACGG ATGACGCACA ATCCCACTAT CCTTCGCAAG ACCrTrcCTC llOO 

TATATAAGCA AGTTCATTTC ATTTGCAGAG GACACgCTGA AATCACCAGT 1250 

CTCTCTCTAT AAATCTATCT CtCTCTCTAT AACCATGGAT CCCGCCAAGC .1300 

TAGCTTCGAT TGAACAAOAT GCATTCCACQ CAOSTTTCTCC GGCCOCTTGG 1350 
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CTGGACACCC TATTCGKCTA TCACTGGGCA CAACAGACAA TCTr CCTGCT C 14 00 

TGATGCCCCC GTGTTCTCCGC TGTCAGCGCA. GGCCCGCCCG CrTTCTTTTTCi 14 SO 

TCAAGXCCGA CCTGTCCGGT GCCCTCiVATG AACTGCAGGA CCAGGCAGCG ISOO 

Cf:GCTATCGT GGCTTCCCCAC GACGGGCGTT CCTTGCGCAG CTCTGCTCGA 1550 

CCTTGTCACT CAACCGGGXA GGGACTGGCT CCTATTGGGC CAACTGCCGG 1600 

GCCACGATCT CCTCTCATCT CACCTTGCTC CTGCCttAGAA AtSTATCCATC X€SO 

ATGCCTGATC; CAATGCGGCC GCTCCATXCC CTTGATCCGG CTACCfGCCC 1700 

ATTCGACCAC CyVACCCAAAC ATCOCATCCA GCCACCACCT ACTCGGATCC 1750 

AAGCCGGTCT TSTCGATCAG GATGATCIttC ACGAAttACCA TCACCGGCTC 1800 

CCGCCAGCCCJ AACTCTTCGC CAGGCTCAAG GCGCGCATGC CCGACCCCCA 18 50 

GGATCTCGTC GTGACCCATO GCGATGCCTG CTTCCCGAAT ATCXTiSCTCC 19 CO 

AAAATGGCCG CTTTTCTGGA TTCATCOACT GTOGCCGtCCT CGGTGTGGCG 19 SO 

CACCGCTATC ^^GGACATACC GTTGGCTACC CGTGATATTC CTGAAGAGCT 2O0O 

TGGCCCCGAA TG<iGCTGACC CCTTCCTCCT GCTTTACCCT ATCCCCCCTC aO&O 

CCGATTCGCA GCGCATCGCC TTCTATCGCC TTCTTGACCA CTTCTTCTGA 2100 

GCGGGACTCT GGGGTTCG?lA ATGACCGACC AACCCACCCC CAACCTGCCA 2150 

TCACCACXTT TCCATTCCAC CCCCGCCTTC TATGAAAGGT TGGCCTTCCO 2 2 00 

AATCGTTTTC CGGGACGCCC GCTCGATGAT CCTCCAGCSC GCGGATCTCA 2 2 SO 

TCCTGCAGTT CTTCGCCCAC CCCCTaCTTT AATCAGATAT CCCACACCCC 23 0 0 

TATCATCCCA TGATATTTGC TTTCAATTCT GTTGTGCACG TTCTAAAAAA 23 SO 

CCTCAGCATG TSTAGCTCAC ATCCrrTACCG CCGGTTTCCG TTCATTCTAA 3 400 

TGAATATATC ACCCGTIACT ATCGTAITTT TATGAATAAT ATTCTCCGTT Z*iO 

CAATTTACTC ATTGTACCCT ACTACTTATA TCTACAATAT TAAAXTCAAA 2500 

ACAATATATT GTGCTGAATA GGTTTATAGC CACATCTATC ATAGAQCCCC 2550 

ACAATAACAA ACAATTGCGT TTTATTATTA CAAATCCAAT TTTAAAAAAA 2600 

GCGCCAGAAC CGGTCAAACC TAAAAGACTG ATPACATAAA TCTTATTCAA 2650 

ATTTCAAAAG GCCCCACGGG CTAGTATCTA CCACACACCG AGCGCCMAAC 2700 

TAATAACGTT CACTGAAGGG AACTCCGGTT CCCCGCCOGC GCGCATGGGT 27 50 

GAGATTCCTT CAACTTCAGT ATTGGCCGTC COCTCTACCC AAAcrJTACGG 2800 

CCACCATTCA ACCCGGTCCA CCACCCCGGC CGGGTAACCG ACrTGCTGCC 2850 

CCCAGAATTA TGCAGQATTT TTTTGGTGTA TGTcKiGCCCC AAATGAAGTC 2900 

CAGGTCAAAC CTTG^CACTG ACGACAAATC GTtGGGCGGG TCCAGGGCGA 2 9 SO 

ATTTXGCGAC AACATCTCGA GGCTCAGCAG CGGCTCGATC CCCTCGCCAG 3000 

TTCGtTCAGC TGCTGCCrCA GGCTGCACCA CCTCGCGCAG TTCTACCGGC 3050 

AOTOCAAATC CCTCGGCATC CAGGAAACCA CCAGCGOCTA TCCg CGCATC 3100 

CATCCCCCCG AACTCCACGA GTGGGGAGGC ACGATGGCCC CTTTGGTCGA 3150 

CCTGCAGCCA ACCTTGGCGT AATCATGtJTC ATAGC-fGTTT CCTGTGTGAA 320.0 

ATTCrTATCC CCTCACAATT CCACACAACA TACGAGCCGG AAGCATAAAC 3250 

TGTAAAOCCT GCGGTGCCTA ATGAGTGAGC TAACTCACAT TAATTGCCTT 3300 

CCGCTCACTG CCCG C TT T CC AGTCGGCAAA CCTCTCGTCC CAGCTGCATI 3350 

AATCAATCGC CCAACGCCCG GGCAGAGCCC GTTTGCGTAT TGGGCGCTCT 3 4 00 

TCCBCTTCCT C5CTCACTCA CTCSCTGCGC TCGGTCGTTC WSCTCCSGCO 3 4 50 

AGCGOTATCA SCTCACTCAA AGGCGGTAAT ACaSGTTATCC ACASAATCAC 3 500 

GGGATAACCC ACGAAAGAAC ATCTGAGCAA AAGGCCAGCA AAAOGCCAGG 3 550 

AACCSTAAAA AQCCCQCGTT GCTCGCGTTT TTCCATAGGC TCCGCCCCCC 3 600 

TGACGAGCXT CACAAAAATC GACCCTCAAO TCAGAGCTSG CGAAACCCGA 3650 

CAGCACTATA AAGATACCAG GCGTTTCCCC CTGGAAGCTC C CTCC TGCCC 3700 

TCTCCTCrrC CCXCCCTGCC CCTTACCCGA TACCTCTCCO CCTtTTCrCCe 3750 

TTCCCGAAflC CTGGCGCTTT CTCAATCCTC ACGCTGTAGG TAWTCACTT 3800 

CGGTGTACCT CGTTCCCTCC AAGCTGGGCT G1GTGCACGA ACCCCCCGTT 3850 

CAGCCCGACC CCTCCCeCTT ATCCGGTAAC TATCSTCTTC ASTCCAACCC 3 900 

GCTAAGACAC GACTTATCGC CACTGGCAGC AGCCACXGCT AACAGGATTA 3950 

GCAGAGCCAG GTATGTAGCC CGTGCTACAG AGTTCTTGAA GTGCTGGCCT 4000 

AACTACGGCT ACACTAGAAG CACAGTATTT CGTATCTGCC CTmCTtlXX 4 050 

GCCAGTTACC TTCCGAAW GAGTrGGTA<r CTCXTSAl'CC GGCAAACAAA 4100 



CCACCGCTGG TAGCGGTGGT TTTTTTGTTT GCAAGCAGCA CATTACGCGC 4150 

AGAAAAAAAG GATCTCAAGA AGATCCTTTG ATCTlTTCTA CGOGCTCTCA 4 300 

CGCTCAGTCG AACGAAAACT CACGTTAAOG GATTTTGGTC ATG AGAT TAT 4250 

CAAAAAOGAT CTTCACCTAO ATCCTTTTAA ATTAAAAATG AAGTTTTAAA 430O 

rCAATCTAAA CTATATATCA GtAAACTTGG TCTGACACTT ACCAATGCTT 4350 

AATCAGTGAS GCACCTATCT CAGCGATCTG TCTATTTCGT TCATCCXTAC 4400 

TTGCCTGACr CCCCSTCGTG TAGATAACTA CXfATACGGGA GGGCTTACCA 4 4 50 

TCTGGCCCCA GTGC7GCAAT GATACCGCCA GACCCACGCT CACCGGCTCC -I5<50 

AGATTTATCA GCAATAAACC AGCCAGCCGG AAGCGCCGAG CCCAGAAGTG 4 550 

GTCCTGCAAC TTTATCCGCC TCCATCCAGT CTATTAATTG ITGCCGGCAA 4 600 

GCTAGAGTAA GTAGTTCGCC ACTTAATAGT TTGCGCAACG TTCTTfiCCAT 4 650 

TGCTACACCC ATCGTGCTCX CACGCTCCTC GTrTGGTAtC OCTTCATTCA 4700 

GCTCCGGTTC CCAACGATCA AGGCGAGTTA CATGATCCCC CATQTTGTGC 4790 

AAAAAAGCGG TTACCTCCTT CCaTCCTCCG ATCGTTGTCA OAAGTAAGTT 4800 

GGCCGCAGTC VTKTQACtCh TGCTTATGOC AGCACTCCAT AATTCTCTTA 4850 

CTGTCATGCC ATCCCTAASA TGCTTTTcrG TOACTSCTGA GTACTCAACC 4 900 

AAGTCATTCT GAGAATAGTC TATGCGGCCA CCGAGTTGCT CTTGCCCGGC 4950 

CTCAATACGG GATAATACCG CGCCACATAG CAGAACTTTA AAACTGCTCA 5000 

TCATTGGAAA ACGTTCTTCG GCGCCAAAAC TCTCAAGSAT CTTACCGCTG 5050 

TTGAGAtCCA GTTCGATGTA ACCCACTCGT CCACCCAACT GATCTTCAGC 6100 
ATCTTTTACT TTCACCACCC TTTCTGGQTC AGCAAAAACA CGAAGGCAAA . 5150 

ATGCCGCAAA AAAGGGAATA ACGGCCACAC OOAAA^GTTG AATACTCATX 5200 

CTCTTCCTTT TTCAATATTA TTGAAGCATT TXTCACGGTT ATTetCTCAT 3250 

gAGCCOATAC ATATTTaXAT CTATTTACAA AAATAAACAA ATAC5CCTTC 5200 

CGCGCACATT TCCCCGAAAA CTGCCACCTG ACCTCTAAGA AACCAtTATT 5350 

ATCATGACAT TAACCTATAA AAATACGCGT ATCACGASQC CCTTTCGTC 5399 
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AAGCTTQGAT 
TATTCGCCTA 
GSCTTCCGCC 
CCTGTCCGGT 
GGCTCGCCAC 
GAAGCGGGAA 
CCTGTCATCT 
CAATGCGGCG 
CAAGCCAAAC 
TCTCGATCAC 
AACTOTTCGC 
GTffACCCATO 

crrrrcTOGA 

AGGACATAGC 
TGGGCTGACC 
GCGCATCGCC 
GGGGTrCCAA 
TCGATTCCAC 
CGGGACGCCG 
CTTCGCCCAC 
TATTACACAT 
TGATATAATC 
ATTTATGTTr 
AATATTTAAA 



CGATTGCACG 
TGACTGGGCA 
TCrCCAGCGCA 
GCCCTGAATC 
CACGGGCaTT 
GGCACTGGCT 
CACCTTGCrTC 
OCTGCATACG 
ATCGCATCOA 
GATGATCTGC 
CACeCTCAAG 
OCGATGCCnG 
TTCATC5ACT 
GTTGGCTACC 
CCTTCCTCCT 
TTCTATCGCC 
ATGACCCACC 

OTccGccrrc 

GCTCGXTCAT 
CCCGATCCAT 
AATATCGCAC 
AGTTATTGAA 
TTCCTTGGAC 
CTATATTTCT 



CACGTrCTCC 
CAACACACAA 
GGCeSCSCCCG 
AACTGCAGGA 
CCTTGCGCAG 
GCTATTGGGC 
CTGCCGACAA 
CTTGATCCCC 
GCGAGCACCT 
ACGAACAGCA 
SCGCOCATGC 
CTTGCCGAAT 
GTGGCCGGCT 
CGTGATATXG 
CCTTTACGGT 
TTCTTGACCA 
AAGCGACCCC 
TATCAAABGT 
CCTCCAGCGC 
GACCT AACC T 
TCAGTCTTTC 
ATATTTCTGA 
TATAATACCT 
TTCAAflATGG 



GGCCSCTTGG 
TCGCCTGCTC 
CTrCTTTITG 
CCACCCACCG 
CTCTGCTCGA 
GAACTGCCGG 
AGTATCCATC 
CXACCTGCCC 
ACTCGGATCQ 
TCAGGOOCTC 
CCCACGGCGA 
ATCATGGTGG 
GGGTGTGGCG 
CTGAACAGCT 
ATCGCCCCTC 
CTTCTTCTGA 
CAACCTGCCA 
TGGOCTTCGG 
CGCGATCTCA 
AOCTATATCA 
ATCTACCOCA 
ATTTAAACTT 
GACTTGTTAT 
GAATTC 



GTGCAGAGGC 
TGATGCCGCC 
TCAACACCGA 
CCflCTATCGT 
CCTTGTCACT 
GGCAGGATCT 
ATCGCTGATO 
ATTCCACCAC 
AAGCCGGTCT 
GCGCCAGCCG 
GCATCTCGTC 
AAAATGOCCG 
GACCCCTATC 
TGGCGGCGAA 
CCCATTCOCA 
GCCCGACrCT 
TCACG AGATT 
AATCGTJTTC 
TGCTGGAGTT 
TCAATTTATG 
ATGTACCACC 
GCATCAATAA. 
TTIATCAATA 



50 

100 

150 

200 

250 

3O0 

350 

400 

430 

SOO 

SSO 

600 

650 

700 

750 

aoo 

650 

900 
950 
1000 
IDSO 
llOQ 
1150 
lis 6 



—24 



?f ^¥B-502533 (26) 



(4 : 3 <^ffi« : 

< A ) ffi : ^ iR 
<B ) * ^ : lESTbp 
(C : Z*« 

( D ) h ,1? □ 5^' - : iff « 

< jx ) « a : 

1-545; Hicpti«n4 Ubic ua » <0 TAZ&g fg 

548-881: b« rntsa* ig ^ O a - H « ^ 

8BZ- : Agrohacteri aw T-OKA*> ^ f< 0 y 

f xt ) K ?«l £7) Ift 



tfTATXACTGC ATAATTTGCA TTAACACATT OAATATACTG 50 

CCAAACAACA AaOOACAATT GAClWCITCAC TTTATGAAAC ATGATTCAAA 100 

CATCATTTTT TATGTACTAA TATATACATC CTACTCCAAT T AAACCG ACA 150 

TASCCTCGAA GTATGCACAT TTA6CAATST AAAWAAATC AGTTTTTGAA 200 

TCAAflCTAAA AOCAOAtrrTC CATAASCTCC CTGOGTGGAC TAGAATAAAC 260 

ATCTTCTCTA GCACAGCTTC ATAAT3TAAT TTCCATAACT OAAATCAGGG 30 0 

TGAGACAAAA TTTTGGrACT TTTTCCTCAC ACTAAGTCCa. TCTTTGCAAC 350 

AAATTAATAC ATGAAACCTT AATGTfACCC TGACAlTACC CTCCTACTCC 400 

CCATTTTCCT CGAAATGCTC CAACAAAAGT TAGTriTGCA ?lGTTGTTGTG 450 

TATGTCTTGT CCTCTATATA TGCCCTrCTG GTGCAACTGT AACAGTACAA 500 

GATCATCACT CAAATCAAAC TTITTACTTA AAGAAATTAG CTACCATOGT S50 

ACCCGTTATC AACACGTTTa ACCOOGTTGC GGATTATCCT CACACATATC 600 

ATAAGCTACC TCATAATtAC ATTACAAAAT CACAASCACA ACCCCTCCCC «S0 

TGGGTGGCAT CAXAAGCGAA CCCTOCAGAC CTCCSCXCCGCi GCAAAACCAT 700 

CGGCGCAGAC ATCTTCTCAA ACAGGSAAGG CAAACTCCCG CGCAAAAGCG 750 

GACGAACATG GCGTGAAGCG CATATTAACT ATACATCAGG CTTCAGAAAT 800 

TCAGACCGGA TTCTTTACTC AASCGACTGG CTGATTTACA AAACAACCGA BSO 

CCAtTATCAG ACCTTTACAA AAATCAGATA ACGAAAAAAA CCGCTTCCTG .900 

CGGAGCCCGT TTTTTrCAGC TTTACATAAA <*TO'TGTAATA AATTTTTCTT 950 

CAAACTCTGA TCGCTCAATT TCACTITCCG GXX3CXCTCTA GAG6ATCCGA 1000 

ACCAGATCST TCAAACATTT GGCAATAAAO TTTCrTAACA TIOAATCCTO 1050 

TTGCCGGTCr TGCGATCATT ATCATATAAT TTC TGT TGAA TTACC TTAAO 1100 

CATSTAATAA TTAACATCTA ATCCATGACC TTATTTATGA GATSCCmT IIBO 

TA1t:ATTACA CTCCCCCAAT TATACATTTA ATACGCGATA GAAAACAAAA 1800 

TATAGCCCGC AAACTAGGAT AAATTATCGC GCOCCGTeTC ATCTA9GTTA 1S»0 

CTAGATCOCS AAGATCCCCO COTACCGAOC TCGAATT 12»7 
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TCGCGCGTTT CGGTGATGAC GGTGAAAACC TCTCACACAT (K^AtfCTCCCG 50 

CpAGACGGTCA CAGCTTOTCT GTAACCGCAT GCCSKSOACCA GACAAGCCCG 100 

TCASGGCCCG TCASCGGCTC TTCGCGCGTG TCCGCGCTGG CTTAACfTATG ISO 

CGGCATCAOA GCACATTGlA CTCAGAGTGC ACCATATGCC CTGTGAAATA 200 

CC«CACAGAT OCQTAAGCAG AAAATACCGC ATCACCCGCC ATTCGCCATT 250 

CAC5GCTGCGC AACrCTTCGG AAGGGCGATC GCTCCGGCCC TCTTCGCTAT 300 

TACGCCACCT CGCSAAAOGG GGATCTCCTG CAAGCCaSATT AAGTTGGGTA 350 

ACSCCAGGOT TTTCCCACTC ACGACGTTGT AAAACGACCG CCAGTGAATT 400 

CCAATCCCAC CAAAACCTGA ACCTAGCAGT TCACTTGCTC CTCTCAGAGA 450 

CGAATCWSGT AtTCAACACC CtCATACCAA CXACTACGTC GTCTATAACG 500 

SACCTCArac CCGTAtATAC GATCACTGCC GTTeTACAAA GGCAOCAACA S50 

AACGGTGTTC CCGGAGTTGC CCATAAGAAC TTTGCCACTA TTACAGAGGC 600 

AAGAGCACCA GCTCACOCGT ATACAACAAG TCAGCAAACA CATA GCTTGA 650 

A-CrrcATCCC CAAAGGAGAA GCTCAACTTCA ACCCCAAGAG CTTTGCCAAC 7 00 

GCCCTAACAA GCCCACCAAA GCAAAAAGCC CACTSCTCAC CCTACGAACC 750 

AAAAOGCCXai OCAGTGATCC AGCCCGAAAA <JAGArCTCCT TTGCCCCCGA «00 

GATTACAATG GACCAtTTCC TCTATCmA CGATCTAOCA ACOAACTTCC BSC 

AAGGTGAAGG TGACGACACT ATGTTCACCA CTGATAATGA GAAGGTrACC 900 

CTCrrCAATT TCAOAAAGAA TOCTGACCCA CASATOOrTA GAGAGCCCTA 9S0 

CGCAGCACGT CTCATCAAGA CCATCTACCC GACTAACAAT CTCCAGCAGA 10 DO 

TCAAATACCI TCCCAAGAAG GTTAAAGATC CAGTCAAAAG AlTCAGGACr 1050 

AATTCCATCA AGAACACAGA CAAAGACATA TITTCTCAAGA TCACAACTAC 1100 

TATTCCAGTA TCGACGATTC AAGGCTtCCT TCATAAACCA AOCCAAQTAA 1150 

TAGAGATTGG AGTCTCTAAA AACGTASTTC CTACtOAATC TAACGCCATO 1200 

CATOGAGTCT AACATTCAAA TCCAGGATCT AACACAACTC OCCfiTCAACA 1250 

CTGGCCAACA GTTCATACSAC ACTCTmAC GACTCAATSA CAAflAAOAAA 1300 
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XTCTTCCTCX ACATCCTGCA CCACGACACT CTGCTCTACT COAAAATCT 1350 

CAAAGATACX CTCTCACAAG ACCAAACGGC TATTGAGXCT TTTCAACXAA i4tS0 

CGATAATTTC CGGAAACCTC CTCCCATTCC ATTCCCCACC TATOTCTCAC 14 SO 

TTCATCGAAA GGACASTACA AAAGGAAGGT GGCTCCTACA AATGCCATCA IS 00 

TTGCGATAAA GGAAAOOCTA TCATTCAAGA TGCCTCTCCC CfcCAGTCGTC 1550 

CCAAACATGG ACCCCCACCC ACGACCAGCA TCGTCGAAAA ACAAGACGTT 1600 

CrCAACCACGT CTTCAAAGCA AGTGGATTGA TGTGACATCT CCACTGACGT 1650 

AAGGGATGAC GCACAATCCC ACTATCCTTC GCAACACCCT TCCtCTATAr 1700 

AAGGAAGTTC ATITCATTTC CACACGACAC CCTGAAATCA CCAGTCTCTC 1750 

TCTATAAATC TATCTCTCTC TCTATAACCA TCOACCCACA ACGACOCCCO IBOO 

GCCGACATCC GCCGTGCCAC CSASOCGG^C ATGCCSGCGO TCTOCXCCAT 1B50 

CGTCXfcCCAC TACATCCACA CAACCACCCT CAACTTCeST ACCGACCCGC 1900 

ACCAACCCCA GGAGTGCACG CACGACCTCG TCCGTCTGCG GGAGCGCTAT 1950 

CCCTCGCTCC TCGCCGAGGT GGACGGCCAG GTCGCCGGCA TCGCCTACGC 3 000 

CCCCCCCTCC AAGGCACGCX ACGCCTACCA CTGGACGGCC GUOTCCACCG 20SO 

TCTACGTCTC CCCCCGCCAC CAGCGGACCG GACTOGGCTC CACCCTCTAC 3100 

ACCCACCTGC TGAACTCCCT GGAGCCACAG CGCTTCAAGA GCGTGGTCGC 2150 

TG7CATCGGC CTCCCCAACG ACCCGAGCGT GCCCATGCAC CAGCCGCTCG 2200 

CATATGCCCC CCGCCGCATG CrGCCSCCaJG CCG6CTTCAA OCACGGGAAC 2250 

TSGCATCACC TGGOnTCTO OCAGClGGAC TTCAGCCTCC CGGTACCGCC ?300 

CCCTCCGGTC CTGCCCOTCA CCGAGATCTG ATCTCACGCG TCTAGCATCC 23^0 

GAACCAGATC GTTCAAACAT TTGGCAATAA ACTTTCrTAA GATTGAATCC 2400 

TCTTGCCGGT CTTGCGATGA WATCATATA ATTTC TGT rG AATTACGTTA 2450 

AGCATGTAAT AATTAACATG TAATCCATGA CGTTATTTAT CAGATGGGTT 2SO0 

TTTATGATTA GAGTCCCGCA ATTATACATT TAATACGCGA TACAAAACAA 2550 

AATATAGCGC SCAAACTACG ATAAATTATC GCGCCCGCTG TCATCTATCX iSOO 

TACTACATCfi 5GAAGATCCT CTAGAGTCOA CCTOCASGCA TGCAAGCTTG 2650 

GCGTAATCAT GGTCftTAGCT GtTTCCTGTG TGAAATTSTT ATCCGCTCAC 2?00 

AATTCCACAC AACATACGAO CCCSAAGCAT AAAGTGTAAA GCCTGCOGW 2750 

CCTAATGACT GAGCTAAC7C ACATTAATTC CCTTGCGCTC ACTGCCCCCT 2900 

TTCCACTCGG SAAACCTCTC GTGCCAGCTG CATTAATGAA TCGGCCAACG 2850 

CGCGGGGAGA OaCCGTTTGC GTATTGGCCG CTCTTCCGCT TCCTCGCTCA 2900 

CTGACTCSCT GCGCTCGGtC GTTCGSCTGC GGCGACa;CT ATCAGCrTCAC 29 50 

TCAAAGGCGC TAATACGGTT ATCCACAGAA TCAGGGGATA ACGCAGGAAA 3O0O 

GAACATC7GA GCAAAAGCCC AGCAAAAGGC CACGAACCGT AAAAACCCCC 3050 

C6TTGCTGGC CTTTTTCCAf AGGCTCCGCC CGCCTGACGA GCATCACAAA 3100 

AATCGACCCT CAACtXTAGAG OTCCCGAAAC CCG^CAGGAC TATAAAGATA 3150 

CCAGGCGTTT CCCCCTGGAA GCTCCCTCGT GCGCTCTCCT GTTCCXJACCC 3200 

fGCCGCTTAC CGGATACCTG TCCGCCTTTC TCCCTTCGGG AACCGTGGCG 32S0 

CTTTCTCAAT GCTCACCCTG TAGGTATCTC AGTTCGGTGT AGGTCGTTCG 3 3O0 

CTCCAAGCTG GGCTGTGTGC ACGAACCCCC CGTTCACCCC CACCCCTGOS 3350 

CCTTATCCGC TAACTATCGT CTTGAGTCCA ACCCGGTAAG ACACGACTTA 3400 

TCCCCACTGG CAGCAGCCAC TOGTAACAGG ATTAGCAGAG CGAOGTATGT 3450 

ACGC6GTCCT ACACACTTCT TCAACTGCTG GCCTAACTAC GGCTACACTA 3500 

OAAGGACAGT AriTCGTATC TGCGCTCfGC TGAAQCCAGT TACCTTCGGA 3530 

AAAAGAGMC 6TAGCTCTTG ATCCGCCAAA CAAACCACCC CTGGTAGCOG 3*00 

TGCrmTTT OTTTGCAAGC AGCAGATTAC GCGCAGAAAA AAAGGATCTC 3680 

AAGAAGATCC ITTGATCTTT TCTXCGCGGT CTCACGCTCA GTGGAACGAA 3700 

AACTCACGTT AAGGCATTTT CGTCATGAGA TTATCAAAAA CGATCTTCytC 3750 

CTAGATCCrr TTAAATTAAA AATCAACTTT TAAATCAATC TAAAC1ATAT 3 800 

ATCACTAAAC TTGGTCTGAC AOTTACCAAT GCTTAATCAS TGAGfiCACCT 3850 

A^erCAGCGA TCTCTCPAtT TCCTTCATCC ATACTTOCCT CACTCCCCCT 3900 

CGTGTAGATA ACTACCATAC GGGAGGGCTT XCCATCTCGC CCCAtSTGCTG 3>50 

CAATGATACC GCfiAGACCCA CGCTCACCCC CTCCAGATTT ATG AGCA ATA 4000 

AACCAGCCAG CCGGAACCGC CGAGCGCACA AGTGGTCCIG CAACTSTATC 4050 



CSCCTCCATC CAGTCTATTA ATTGTTGCCG CCAAGCTAGA GTAAOTAGTT 4100 

CGCCAGTTAA TAGTTTGCGC AACGTTGTTG CCATTCCTAC AGGCATCGTG 4150 

CTCTCACGCT CGTCGTTTGG TATGGCWCJS" TTCAGCTCCC GTTCCCAACG 4200 

ATCAACGCG* GTTACATCAl' CCCCCATGTT GTCCAAAAAA GCGGTTAGCT 4250 

CCTTCCCTCC TCCGATCGTT GTCAGAAGTA AGTTGGCCGC AGTCTTATCA 4300 

C7XCXTGGTTA TGGCAGCACT GCATAATTCCTr CTTACTGTCA TGCGATCCGT 4 3S0 

AAGATGCTTT TCTGTGACTG GTCAGTACTC AACCAAGTCA TTCTGAGAAT 4400 

AGTGTATGCS GCGACCGAGT TGCTCTTGCC CGGCCTCAAT ACGGGATAAT 4 4 50 

ACCGCGCCAC ATAGCAGAAC TTTAAAACTG CTCATCATTG CAAAACGrTC 4500 

TTCGCCGCGA AAACTCTCAA G6ATCTTACC CCTCTTCACA TCCAGTTCOA 4550 

TGTAACCCAC TCGTGCACCC AACTGATCTT CAGCATCITT TACTTTCACC 4«00 

AGCGTTTCTG GGTGAGCAAA AACACGAAGG CAAAATCCCC CAAAAA AGGC 4650 

AATAAGOGCC ACACGOAAAT GTTCAATACT CATACTCTTC CTTTTTCAAT 4700 

ATTATTGAAC CATTTATCAG GCTTAnCTC TCATCAGCGG ATACATATTT 4 7 50 

GAATCTATTT AGAAAAATAA ACAAATACGG GTTCCCCGCA CATTTCCCCG 4 800 

AAAAGTGCCA CCTGACCTCT AAGAAACCAT TATCATCATG ACATTAAC<?T 4850 

ATAAAAATAO OCGTATCACO A6GCCCTTTC GXC 4 883 





—26- 



6-502533 (^7) 



FIG. 3 



FIG. 



< 




Mac i f-^^oaV » 7-»-7' pTTMl EJ-H3 C HPTlHtff^-t ) 

Exp r 48 hourji 



PBtl 



Cnil? : Pa91-M145'2 



pTTMl 

K3 Bgl SCO Eco 



m Pvul f*vii PstI ScoHJ 




IS tn £ « $ 



PCT/EP 91/021M 



lAt.CI. S C12M15/U; ADlH5/00i Cim/10 



CiW ; AOIH 



HL.A,« BOl M4 (SOLVAY) 2 J*ngftry 1950 

»*« p«9t Tine 2* - p«gt 7, llr* 20 
lea pB^e 7, Tin* 36 - pt9« II n* 16 

se« 2. csluM 2, tlfiK 1& - I In* M 

EP,A,0 29D 29S (SANDQZ) 9 MBVeiAtr I9B8 
»*« p«9i 3, I In* 29 - llRft 41 
«x««ip1t S 

W.A.S 8C9 374 (MAX )>UWCK CeSELtJCHAFT} 1 
%mm p*9* IIP* 10 ' pi9» 9, Uri« J7 



1.3.4. 
8-l« 




18 FEBRUARY 1992 



CUROKAH rATSVT P 



>CT/gp 9J/0219S 



BIOKUajEMNT 



SP.A.O 34^ 0Z9 <FLWT QEKETIC SYSTEMS) 29 
Mt eUfk 12 

DF,A,4 0 IS 099 (HOECHST) SI Qctat»r 1991 
]«e ptfft 4» Hfit 19 - £9 

THE PUWT CELL 

yal, ?. BO. 7. July 1990. RKKHlLg. HO. USA. 
pae«s 591 - 602; 

DEIteySEJl, R- A.. CT AL.t «Tr»in1«iTt gtnt 
sxprais^oft \h Intact 4nd Brg«nf£(c| Hce tlsauai' 
>«• pt9t 6fiD, l«ft coluim, pKra^raph S 

EP,A»0 ZD3 790 (yNIVatSITT OF NOniKSiM) S 
(^e«ir^r 1996 
f«t cUlns 2-10 

DE.A.S 73B B7« (IHSTITUT 90TANIKI UKRAZHSKaj) 17 
MovMb»r 19&B 
cxaasla S 



1,5,6-16 
1-U 



—27— 



5fll ¥6-502533 (28) 



m m ^ 



5A S32(l 







Hons 






SP-A->OaS45S9 




AU-A- 
JI^A- 


3157389 
?00937t 


12-0J-90 


£P-AH)2S0395 


Of- 11-88 


AU-B- 
AU>A- 
JP-A- 


615905 
63301392 


17-10-9 J 
08-12-88 






iP-A- 
JP-T- 


03E2244 
2S03U3 


Il'a4-M 
81-11-90 


ePnA-03440Z9 




AU-A- 
W-A- 

JP-T- 


3IS7188 

8910396 
2SQ3988 


t4-n*89 

0£-]lH» 
22-11-9D 


0E-A-4C13Q89 




R-A- 


2«tl421 


33^10*91 


EP~*-O203790 




G»-A,S 


217HX9 
6U8B931 


18-U-8S 


DE-A-STaun 


17-11-38 


Nan* 







mym^m epcat, be, ch. de. 

DK, ES. FR, GB. GR. IT. LU. NL. S 
E), OA(BF, BJ, CF, CG, CI. CM, GA 
» GN, ML. MR, SN, TD, TG), AU. BB 
, BG. BR, CA, OS, FI. HU. JP. KP, 
KR. LK, MC, MG, MN, MW, NO, RO, S 
D. SU, US 



—28— 



